The regulatory role of a disintegrin and metalloproteinase 28 on the biologic property of human periodontal ligament stem cells.
A disintegrin and metalloproteinase 28 (ADAM28) is considered to be the possible virulence gene for congenital hypoplasia of tooth root. Periodontal ligament stem cells (PDLSCs) are regarded as playing crucial roles in the developing process of the periodontium and are generally used in dental regenerative medicine. This study evaluates the influence of ADAM28 on the biologic property of human PDLSCs (HPDLSCs) and to postulate the possible mechanism of this influence. HPDLSCs were acquired by immunomagnetic bead selection and identified by immunofluorescence detection. After ADAM28 eukaryotic plasmid and antisense oligodeoxynucleotides (AS-ODNs) were constructed and respectively transfected into HPDLSCs by a transfection reagent, the expression differences of ADAM28 among various groups were assessed by reverse transcription-polymerase chain reaction (RT-PCR) and Western blotting. The 3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyl-2H-tetrazolium bromide and cell-cycle assays were used to test the proliferation activity of HPDLSCs. Annexin V-fluorescein isothiocyanate/propidium iodide analysis was performed to detect the apoptotic level. Cell differentiation was tested by measuring the alkaline phosphatase level. Immunocytochemistry and Western blotting were carried out to determine the effects of ADAM28 AS-ODNs on HPDLSCs expressing cementum attachment protein (CAP), osteopontin, and osteocalcin. The ADAM28 eukaryotic plasmid group showed the highest expression level in HPDLSCs, whereas the AS-ODN group displayed the lowest. Furthermore, the overexpression of ADAM28 enhanced the proliferation of HPDLSCs and inhibited the specific differentiation of HPDLSCs, whereas the inhibition of ADAM28 produced the opposite effects and induced apoptosis. ADAM28 AS-ODNs were able to significantly inhibit CAP expression, and ADAM28 had a positive correlation with CAP. Our findings demonstrated that ADAM28 was able to effectively manipulate the proliferation, apoptosis, and differentiation of HPDLSCs.